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After the euphoria

• Two months ago today, the announcement of the Higgs discovery generated 

    great excitement

• With the excitement over (or at least reduced), it’s now time to analyze the discovery

• Is it the Standard Model Higgs, or do its couplings deviate?

• In fact, is it even a Higgs boson, or could it be something else (a spin-2 state, or a CP-odd 
scalar, or ...)?



Threshold behavior in H→4l

• Several ways to answer this, which we’ll talk about

• We developed one which we believe has the advantage of simplicity, 

ease of application with the initial data, and ability to trivially combine 

ATLAS and CMS data

• In H -> ZZ -> 4l, with lepton-pair invariant masses M12 and M34, the 

threshold behavior differs for various spin/CP combinations as 

M34 approaches its maximum MH-M12

• Developed in collaboration with our ATLAS colleagues upstairs

R. B., T. LeCompte, F. Petriello arXiv:1208.4311
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The M34 asymmetry

• Consider several example spin/CP combinations

β=momentum of 34 system in Higgs 
rest frame

• A simple asymmetry 
captures this difference in 
shape:

Falls off as β5

Falls off as β3

Fall off as β



Results with one handful of events

• Consider an initial study of ATLAS+CMS events consistent with ZZ* production.  This is just 

10 events, with half expected to be background!  Note that the extension to Z*Z* is not 
difficult, not done here for simplicity of Mcut choice.

A26(data) = 0±0.28

⇒Already disfavor 2A at the 1-σ level

A28(data) = -0.40±0.27

⇒data uncertainty too large right now, need more luminosity

• Looking forward to continued fruitful collaboration with our ATLAS colleagues in 
pursuing this analysis
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